INTRODUCTION
Immunisation has been a key component of initiatives to improve and monitor progress in child health. These include the primary health care initiative and the Millennium Development Goals (MDG). Immunisation is a key strategy and indicator of the achievement of the fourth MDG which aims at reducing the 1990's child mortality rate by two thirds by 2015 (1) . UNICEF in the State of the World's Children 2006 laid emphasis and focus on excluded and invisible children (2) . These include children from deprived communities discriminated against due to ethnicity, religion, HIV status, disability and children in areas of conflict. Slum children are among the most socially and economically deprived in the community and require that universal childhood immunisation services be directed to them as an entry point to provision of other essential health services as part of the actions towards including and making this vulnerable group visible.
The immunisation coverage in Nairobi province rose steadily between 2002 and 2006 with coverage of 76% in 2006. However, the immunisation coverage in the province has not been uniform with Central district portraying problems, with both very low coverage (58% in 2006) and poor access (Penta1 61% in 2006) to immunisation services (source: KEPI 2006 Report). Mathare Valley is a sprawling slum in Central district of Nairobi where the immunisation services are offered in geographically accessible public health facilities. No study has been conducted in the area to determine the immunisation coverage in the area among children aged 12-23 months as recommended by the World Health Organisation (WHO). A study carried out by Kamau et al (3) to identify determinants of immunisation coverage in the area found maternal age, low level of education of mothers and lack of knowledge on vaccination as contributing to the low immunisation coverage in the area. However, this study was done in children under five years of age and the results did not thus reflect the true immunisation coverage in the area since the WHO recommends that such studies be conducted among children aged 12-23 months. Our study was conducted to determine the immunisation coverage and identify the factors that influence it so as to propose recommendations for interventions to increase the immunisation coverage in Mathare valley (and thus central district as a whole).
MATERIALS AND METHODS
This was a cross-sectional descriptive study that utilised both qualitative (focus group discussions and individual depth interviews) and quantitative (cluster survey) methods of data collection. Households with children aged 12-23 months who were residents of Mathare valley for a minimum of one year were included in the study and their mothers or adult primary caretakers were interviewed. A minimum sample size of 700 was set for the study using the EPI-INFO software with immunisation coverage for the area assumed to be 65% and precision of 5% at 95% confidence interval.
Three focus group discussions (FGDs), each consisting of six respondents, were carried out among mothers with children aged 12-23 months from different parts of the slum. Key informant interviews were carried out among traditional birth attendants, religious leaders and local village elders. In total, six key informants were recruited. The respondents were asked to list the vaccines that children should receive and their importance. Finally they were asked to discuss the reasons why some caretakers in the area do not take their children for vaccination and to suggest ways in which the immunisation services in the area could be improved.
For the cluster survey, Mathare valley was divided into 32 clusters with the assistance of the administrative Chief and village elders. We used geographical landmarks like rivers and roads and also considered the population density. Ten clusters were then selected randomly. Trained interviewers collected data from mothers or caretakers of the selected 12-23 months old children at their homes using a pre-tested structured questionnaire. In each selected cluster, the interviewers proceeded from door to door, introduced themselves and identified every household in which a 12-23 months old child resided.
The information collected included demographic and socio-economic characteristics of the households, immunisation status of the child, reasons for failure to receive immunisation among those not fully immunised and caretaker's knowledge and beliefs regarding immunisation services. Information on vaccination status was collected from the child welfare card and where not available, from the respondent's recall. If the mother or caretaker was not available at the first attempted contact, a further attempt was made to interview her before leaving the cluster.
Data entry and analysis was performed using EPI INFO version 3.3.2 and SPSS 11.5 softwares (cluster survey) which were used to estimate proportions with 95% confidence intervals and to present the results of the study graphically. Univariate and bivariate logistic regression analysis was done using immunisation status at 23 months as the outcome (dependent variable) to assess strength of association between maternal or household characteristics and immunisation status.
Complete immunisation status of children was defined using the data based on the child receiving each of the immunisations in the Kenya Expanded Programme on Immunisation (KEPI) schedule. This schedule is as follows: at birth the child should receive a dose of BCG vaccine (and birth polio vaccine); at six weeks the first polio and pentavalent (DPT-Hep B-Hib) vaccines; at ten weeks the second polio and pentavalent vaccines; at 14 weeks the third polio and pentavalent vaccines and at nine months, the measles vaccine.
This study was approved by the Kenyatta National Hospital Research and Ethics Review Committee and informed verbal consent was sought from the respondents before the questionnaire was administered to them.
RESULTS

Focus group discussions and individual depth interviews:
Participants of the FGDs generally knew the vaccines that their children should receive during infancy. The most frequently mentioned vaccines were measles and polio vaccines. The deliberations of the FGD participants on the reasons for failure to immunise children revolved around the following: caretakers' ignorance or lack of knowledge on return dates for subsequent vaccines, lack of motivation making mothers not take their children for vaccination for no apparent reason and fear of adverse events following immunisation.
A mother had this to say for failing to return her baby for subsequent vaccinations "niliogopa kurudisha mtoto wangu kwa shindano kwa sababu mtoto wangu husikia uchungu na hulia sana" which literally translated is that "I feared to return my child for the injection because they are very painful and my child cries uncontrollably."
Other factors were institutional or healthcare provider associated. These included missed opportunities to immunise eligible children resulting from poor vaccine and logistics management (stock out), missed vaccination sessions and refusal to vaccinate children born at home or whose parents never attended antenatal care clinic (ANC); negative attitude of and use of abusive language by health workers.
A mother had this to say: "After telling the health worker that I never attended antenatal care clinic, the health worker chased me away without vaccinating my baby and told me not to come back unless I brought along the "ANC" card with me."
Another participant narrated her experience thus: "when I took my baby for vaccination, the health worker chased me away for having delivered at home. Further she made some offensive remarks about Luos and Kambas delivering in their houses like rats; I felt so humiliated and swore never to go back there".
The key informants of the individual depth interviews exhibited good knowledge of the various vaccination centres in their locality. They identified negative attitude of health workers, ignorance or lack of information by the caretakers, lack of motivation and fear of adverse events following immunisation as reasons why some children in the area were not getting vaccinations appropriately.
The cluster survey:
The total number of children who were included in the survey was 712; 374 (52.5%) were males and 338 (47.5%) females. Among these children, immunisation cards were available for 501 (70.5%) while information from the other 211 children was collected from caretaker recall. The predominant ethnic group among the caretakers was Luo (33.1%) followed by Kikuyu (27.6%). The majority of the mothers (72.7%) had attained only primary level education while 3.8% never attended school. The source of household water supply was used as a proxy for socio-economic status. Among the study households, 74.5% drew water from commercial pay points, 24.5% had piped water within the residential plots and only 1.0% had piped water within the house.
The immunisation coverage in Mathare valley:
The results show that 493 (69.2%, 95%CI: 66.0-73.0%) of the children were fully immunised by card and history. Only 280 (39.3%) were validly fully immunised by the age of one year. The immunisation coverage by card and history was: BCG (99.2%), Penta 1 (95.6%), Penta 3 (83.7%) and Measles (88.3%). The lowest immunisation coverage was recorded for OPVO (68.1 %). The access to immunisation services in the area is therefore excellent at 95.6%. The utilisation of immunisation services in the area is poor as evidenced by the fully immunised child (FIC) rate (69.2%) and the Penta1-Penta3 drop-out rate of 12% (95% CI 11.3-13.7%) ( Table 1 ).
Factors that influence immunisation coverage in Mathare valley
Reasons why children were not immunised: Mothers whose children had not completed the scheduled immunisations in the Kenya Expanded Programme on Immunisation series were asked to state the most important reason why they had been unable to take their children for the vaccination. We got responses from 136 out of the 244 (55.7%) mothers whose children had not received all the recommended vaccines. Other mothers either claimed that their children had actually received the antigens in question except that the health worker had not noted down in the card or just failed to give a response. The most commonly cited reasons were that the mother was busy, the mother was unaware of return dates for subsequent vaccine doses and that the child was sick and was therefore not taken to the health facility for immunisation ( Table 2) . Table 3) . miss immunisation sessions because of illness of the child. In addition, a mechanism for defaulter tracing should be put in place to reduce on the rate of drop out. Among the study limitations was that some mothers whose children did not complete the vaccination schedule did not give any reason for that and this could have introduced some bias in the analysis of the reasons for failure to complete the vaccination schedule for the children. Some mothers (29.5% of those recruited into the household cluster survey) did not have a child welfare card of their children during the study. In these circumstances, information on vaccination status was collected from history (parental recall) alone. This reduces the reliability of data collected in this manner.
Continuation of
